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CHARGING STATION SYSTEM FOR
ELECTRIC VEHICLES WITH
INTERCONNECTIONS BETWEEN POWER
AND COOLING MAIN COMPONENTS

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to German Patent Appli-
cation No. DE 10 2017 105 632.7, filed Mar. 16, 2017,
which 1s incorporated by reference herein in its entirety.

FIELD OF THE INVENTION

The present invention relates to a charging station system,
in particular for electric vehicles.

BACKGROUND OF THE INVENTION

Charging station systems for supplying electric vehicles
with electrical energy are known from the prior art. Charging,
stations are equipped with one or more charging units. These
charging units are customarily designed as a complete
premanufactured unit. In a unit, devices for supplying
power, for cooling, operating elements and the charging
connection cable are found 1n a fixed arrangement, number
and configuration. The charging units are constructed 1n this
case for a fixed application and/or a certain use location.

New applications and/or locations having conditions
changed in relation to previous locations require the plan-
ning and construction of new charging units. With previ-
ously known charging station systems, it 1s not possible to
flexibly take into consideration the local and current cir-
cumstances and requirements in the construction of a charg-
ing station.

SUMMARY OF THE INVENTION

It 1s the object of the present invention to provide a
charging station system and a corresponding method for
constructing such a charging station, which makes it pos-
sible to flexibly react to local and current requirements and
circumstances 1n the construction of a charging station.

This object 1s achieved by a charging station system, in
particular for electric vehicles, wherein the charging station
system has at least one housing, wherein the charging station
system has a plurality of main components, wherein the
housing and the main components are standardized in such
a manner that the main components can be arranged modu-
larly in the housing.

It 1s thereby advantageously possible to tlexibly react to
location requirements in the construction of a charging
station. In particular, the electrical power and the cooling
power ol the charging station can be selected independently
ol each other. The electrical power of the charging station
can be changed, for example, without the cooling power
being changed. Conversely, the cooling power of the charg-
ing station can also be changed without the electrical eth-
ciency of the charging station being changed. A charging
station system 1s thereby advantageously provided which
permits calibration of the electrical power of a charging
station independently of the cooling power of the charging
station. A charging station system is thereby advantageously
provided which permits calibration of the cooling power of
a charging station independently of the electrical power of
the charging station.
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In a preferred embodiment of the present invention, the
main components and the housing have a mutually coordi-
nated standardization in terms of their dimensions, wherein
in particular the housing has internal dimensions which are
determined by the external dimensions of the main compo-
nents.

In a preferred embodiment of the present invention, the
housing has internal dimensions which permit an arrange-
ment of a plurality of main components in the housing with
optimum use of the volume of the housing. In particular, the
housing has internal dimensions which are composed of an
integral multiple of the external dimensions of a main
component and of a distance to be maintained between
housing and main component. In a preferred embodiment of
the present invention, the housing has a square area. In a
further preferred embodiment, the external dimensions of
the area of the housing are selected 1n such a manner that the
housing can be positioned with the bottom side on one or
more Euro pallets without protruding. A Euro pallet within
the context of this invention refers to a reusable transport
pallet standardized in accordance with EN 13698-1. In a
preferred embodiment of the present invention, the area of
the housing has outer edges of a maximum length of 1200
mm. In an alternative preferred embodiment, the area of the
housing has outer edges of a maximum length of an integral
multiple of 1200 mm.

In a further preferred embodiment of the present imnven-
tion, the charging station system has a plurality of main
components, wherein each of said main components has a
control box, wherein the main component has at least one
module, wherein the architecture of the module 1s wherein
the module can be arranged modularly in the control box.

In a preferred embodiment of the present invention, the
control box 1s designed as a 19-inch rack. Within the context
of the present mnvention, a 19 inch rack refers to a frame-
work, which 1s standardized 1n accordance with EIA 310-D,
IEC 60297 and DIN 41494 SC48D, for accommodating
electronic devices, wherein the framework has a standard-
1zed width of 19 inches, 1.e. 482.6 mm, and the framework
furthermore has holding devices for the electronic devices,
said holding devices being fitted vertically at a standardized
distance from a height unit, wherein a height unit corre-
sponds to 1.75 inches, 1.e. 44.45 mm.

In a preferred embodiment of the present invention, the
external dimensions of the modules are selected 1n such a
manner that an arrangement in a 19-inch rack 1s possible.

A main component which can be designed modularly 1s
thereby advantageously provided. It 1s thereby advanta-
geously possible to construct main components having dii-
ferent properties rapidly and simply from predetermined
modules. By this means, 1t 1s advantageously possible to
adapt the main component with a reduced outlay to new
circumstances and requirements which arise, for example,
from the location and/or changes in the technical require-
ments and/or changes 1n consumer behavior.

In a preferred embodiment of the present invention, the
charging station system has at least one main component,
wherein the main component has a plurality of modules,
wherein the modules are exclusively power supply modules.

A main component which serves exclusively for supply-
ing power 1s thereby advantageously provided. It 1s thereby
advantageously possible to take into consideration the
requirements and restrictions imposed on the power supply
of the charging station without reference to additional and
possibly contradictory requirements and restrictions of other
components.
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For example, the task of the power supply component 1s
to convert the alternating current, based on the stationary
power network, into direct current which 1s eflicient for
charging up the end users, for example electric vehicles. For
this purpose, the power supply component 1s connected to
the stationary power network by an alternating voltage line.
The power supply component i1s connected for this purpose
to a charging device via a direct voltage line. On account of
different technical requirements, alternating voltage lines
can be designed to be much longer than direct voltage lines.
For example, alternating voltage lines can have a length of
up to 1000 m while direct voltage lines can have a length of
up to 100 m. The different technically induced maximum
length of direct voltage and alternating current lines consti-
tutes a particular requirement imposed on the power supply
component that can advantageously be taken into account
because of the modular construction of the charging station
system without reference to the requirements imposed on the
remaining components of the charging station.

In a preferred embodiment of the present invention, the
main component has precisely one power supply module. In
an alternative preferred embodiment, the main component
has at least two power supply modules.

In a preferred embodiment of the present invention, the
charging station system has a first type of power supply
module and at least one second type of power supply
module, wherein the first and the second type of power
supply module differ 1n at least one property. In a preferred
embodiment of the present invention, the first type of power
supply module has a first architecture, and the second type
of power supply module has a second architecture which 1s
different from the first architecture. Architecture within the
context of the present invention refers here to the manner
and arrangement ol the electric components of which the
power supply module 1s composed.

Within the context of the present invention, components
are, for example but not exclusively units of any design for
converting alternating current into direct current (AC/DC
units) and units of any design for converting direct current
into direct current (DC/DC units).

In a preferred embodiment of the present invention, the
charging station system has at least one main component,
wherein the main component has a plurality of modules,
wherein the main component has at least one power supply
module and a cooling module.

A main component which combines cooling and supply of
power 1s thereby advantageously provided. A main compo-
nent which has at least one cooling module and at least one
power supply module 1s referred to below as a power
supply/cooling combination component.

In a preferred embodiment of the present invention, the
charging station system has at least one main component,
wherein the main component has a plurality of modules,
wherein the modules are exclusively cooling modules.

A main component 1s thereby advantageously provided by
itself for cooling purposes. It 1s thereby advantageously
possible to take into consideration the requirements and
restrictions 1imposed on the cooling of the charging station
without reference to additional and possibly contradictory
requirements and restrictions of other components.

In a preferred embodiment of the present invention, the
main component has precisely one cooling module. In an
alternative preferred embodiment, the main component has
at least two cooling modules.

In a preferred embodiment of the present invention, the
charging station system has a first type of cooling module
and at least one second type of cooling module, wherein the

5

10

15

20

25

30

35

40

45

50

55

60

65

4

first and the second type of cooling module difler 1n at least
one property. In a preferred embodiment of the present
invention, the first type of cooling module has a first cooling
power and the second type of cooling module has a second
cooling power which 1s different from the first cooling
power.

In a preferred embodiment of the present invention, the
charging station system has a charging pole. In a preferred
embodiment of the present invention, the charging pole has
operating elements for operation by a user of the charging
pole.

In a preferred embodiment of the present invention, the
charging station system has a transformation station.

In a preferred embodiment of the present invention, the at
least one housing 1s manufactured from steel sheet, steel
plates or concrete. A housing which can be erected in the
open arr and 1 buildings i1s thereby advantageously pro-

vided.

In a preferred embodiment of the present invention, the at
least one housing has precisely one door. It 1s thereby
advantageously possible, after erection of the housing fitted
with main components, to replace the main components
and/or to carry out repairs and/or maintenance work on the
main components and the lines thereof without damaging
the housing.

In a preferred embodiment of the present invention, the
charging station system has a first housing and at least one
second housing which 1s situated next to or above the first
housing.

A charging station system, the housings of which can be
stacked next to and/or on one another, 1s thereby advanta-
geously provided. It 1s thereby advantageously possible to
increase the imterior space present for accommodating the
main components.

BRIEF DESCRIPTION OF THE DRAWINGS

Further details, features and advantages of the invention
emerge from the drawings and from the description below of
preferred embodiments with reference to the drawings. The
drawings here merely illustrate exemplary embodiments of
the 1nvention that do not restrict the inventive concept.

FIG. 1 schematically illustrates the construction of a
charging station with a charging pole and a power supply/
cooling combination component.

FIG. 2 schematically illustrates the construction of a
charging station with two charging poles and two power
supply/cooling combination components.

FIG. 3 schematically illustrates the construction of a
charging station with two charging poles and a power supply
component and a cooling component.

FIG. 4 schematically illustrates the construction of a
charging station with four charging poles and two power
supply components and a cooling component, and also a
transformation station.

FIG. 5 schematically illustrates the construction of a
charging station with six charging poles and three power
supply components and a cooling component, and also a
transformation station.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

FIG. 1 schematically illustrates a charging station 1 with
a power supply/cooling combination component 4¢ and a
charging pole 12 according to the present invention.
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In a preferred embodiment of the present invention, the
main component 4¢ 1s equipped with a power supply module
2a and a cooling module 25. The main component 4¢ has a
first input for an alternating current source and an alternating
current line 10. The main component 4¢ furthermore has a
first output for the coolant line 8 and a second output for the
direct current. The charging station furthermore has a charg-
ing pole 12 which 1s connected to the main component 4¢ by
means of the coolant line 8 and direct current line 9. A
charging station with a charging pole 1s thereby advanta-
geously provided. The cooling 1s advantageously installed
directly 1n a component with the power supply module.

FIG. 2 schematically illustrates a charging station 1 with
two power supply/cooling combination components 4¢ and
4¢' and two charging poles 12 and 12' according to the
present mvention.

In an alternative preferred embodiment of the present
invention, a first main component 4¢ and a second main
component 4¢' which 1s identical thereto are provided,
wherein the first and the second main component 4¢ and 4¢'
cach have a power supply module 2a and 24' and each have
a cooling module 26 and 25'. The first and the second main
component 4c¢ and 4¢' each have an input for the same
alternating current source and a first output for a coolant line
8 and 8' and a second output for direct current. The charging
station 1 furthermore has a first charging pole 12 which 1s
connected to the first main component 4¢ by means of the
coolant line 8 and direct current line 9. The charging station
1 furthermore has a second charging pole 12' which 1s
connected to the second main component 4¢' by means of the
coolant line 8' and direct current line 9'. A charging station
1 with two charging poles 12 and 12' which are both fed
from the same alternating current source 1s thereby advan-
tageously provided. It 1s thereby advantageously possible,
for example, to charge up to two electric vehicles with
clectrical energy simultaneously.

FIG. 3 schematically illustrates a charging station 1 with
a power supply component 4a and a cooling component 45
and two charging poles 12 and 12' according to the present
invention.

In an alternative preferred embodiment of the present
invention, a first main component 4¢ and a second main
component 4b are provided. The first main component 4a
has two power supply modules 2a and 2a' which are fed with
alternating current via an input for an alternating current
source. The first main component 4a furthermore has an
output for direct current. The second main component 45 has
two cooling modules 25 and 256" and a first and a second
output for a first and a second coolant line 8 and 8'. The
charging station furthermore has a first and a second charg-
ing pole 12 and 12', wherein the first charging pole 12 1s
connected to the first output of the cooling components 45
by means of the first coolant line 8, and the second charging,
pole 12' 1s connected to the second output of the cooling
component 45 by means of the second coolant line 8'. Only
the charging poles 12 and 12' are cooled by the cooling
component 4b. The power supply component 4a 1s not
cooled by the cooling component 4b. The first main com-
ponent 4a supplies the first and the second charging pole 12
and 12' with direct current by means of a direct current line
9 which 1s connected to the first output of the main com-
ponent 4a and branches into two lines. A charging station 1
with two charging poles 12 and 12' is thereby advanta-
geously provided, wherein the cooling can be positioned
independently of the power supply. It 1s thereby advanta-
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6

geously possible to take local circumstances and limitations
into consideration 1n the construction of the charging station
1.

FIG. 4 schematically illustrates a charging station 1 with
two power supply components 4a and 4a', a cooling com-
ponent 456 and four charging poles 12, 12', 12" and 12™
according to the present ivention.

In a further alternative embodiment of the present mnven-
tion, a first, a second and a third main component 45, 4a and
da' are provided. The first main component 46 here has two
cooling modules 25 and 25" with a first and a second output
for a first and a second coolant line 8 and 8'. The second and
the third main component 4a and 4a' each have two power
supply modules 2a, 24" and 24", 24" each having an input
for alternating current and each having an output for direct
current. The second and the third main component 4a and
4a' each have an mput for a coolant line 8 by means of which
they are connected to the first output of the cooling com-
ponent 45. The charging station 1 furthermore has four
charging poles 12, 12', 12" and 12" which are connected to
the cooling component 456 via the second output of the
cooling component 45 with a coolant line 8' having four
branches. The cooling component 45 cools the power supply
components 4a and 4a' and the four charging poles 12, 12,
12" and 12™. The first power supply component 4a 1s
connected to the first and the second charging pole 12 and
12' at the direct current output of the first power supply
component 4a via a branching direct current line 9. The
second power supply component 4a' 1s connected to the third
and the fourth charging pole 12" and 12" at the direct current
output ol the first power supply component 44" via a
branching direct current line 9'. The charging station 1
furthermore has a transformation station 11. The latter
supplies the first and the second power supply component 4a
and 44" with alternating current via a branching alternating
current line 10 to the alternating current inputs of the
respective main component.

A charging station 1 with four charging poles 12, 12', 12"
and 12", at which, for example, up to four electric vehicles
can be charged up simultaneously, 1s thereby advantageously
provided. The cooling and supply of power are advanta-
geously realized in different main components. While the
positioning of the power supply components depends on the
location of the transformation station, the positioming of the
cooling 1s not subject to any such limitation. The modular
construction of the charging station also makes it possible
here to enter flexibly into the local circumstances and
requirements.

FIG. 5 schematically illustrates a charging station 1 with
three power supply components 4a, 4a' and 44", a cooling
component 45 and six charging poles 12, 12', 12", 12™, 12**
and 12" according to the present invention.

In a further preferred embodiment of the present mmven-
tion, the charging station 1 has six charging poles 12, 12',
12", 12", 12°" and 12". The charging station 1 furthermore
has a first cooling component 45 which has a cooling module
26 and an output for a coolant line 8. The charging station
1 furthermore has a first and a second power supply com-
ponent 4a and 4a', wherein the first and the second power
supply components 4a and 4a' each have two power supply
modules 2a, 24' and 24", 24" and each have an 1nput for
alternating current and an output for direct current. The
charging station 1 furthermore has a third power supply
component 4a" which has two power supply modules 2a"”,
12a"” and an alternating current input and a first and a second
direct current output, and also each have an input for one
coolant line 1n each case. The charging station 1 furthermore
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has a transformation station 11 which 1s connected via a
respective alternating current line 10, 10' and 10" 1n each
case to the alternating current input of the first, second and
third power supply component 4a, 4a' and 4a". The cooling
component 45 cools the second and third power component
da' and 44" and also the six charging poles 12, 12', 12", 12",
12" and 12" via branching coolant lines 8 connected to the
output of the cooling component 45. The first and second
charging pole 12 and 12' are supplied with direct current via
a direct current line 9 branching from the direct current
output of the first power component 4a. The third and fourth
charging pole 12" and 12" are supplied with direct current
via a direct current line 9' branching from the direct current
output of the second power component 4a'. The fifth charg-
ing pole 12" is supplied with direct current from the first
direct current output of the third power supply component
d4a" by means of the direct current line 9". The sixth charging
pole 127 is supplied with direct current from the second
direct current output of the third power supply component
da" by means of the direct current line 9".

A charging station 1 with six charging poles 12, 12", 12",
12", 12'Y and 127 for simultaneously charging up, for
example, up to six electric vehicles 1s thereby advanta-
geously provided.

LIST OF REFERENCE SIGNS

1 Charging station

2a Power supply module

26 Cooling module

da Power supply component
4b Cooling component

dc¢ Power supply/cooling combination component
7 Housing

8 Coolant line

9 direct current line

10 Alternating current line
11 Transformation station
12 Charging pole

What 1s claimed 1s:
1. A charging station system comprising:
at least one housing;
a plurality of main components located inside the at least
one housing and including:
a first main component having a first power supply
module to output a first direct current line branch and
a second power supply module to output a second
direct current line branch, wherein the first main
component and the second main component are
configured to be connected to a transformation sta-
tion to receive an alternating current iput;
a second main component having:
a first cooling module that includes a first coolant
line with a first cooling power, and
a second cooling module that includes a second
coolant line with a second cooling power that 1s
same or different from the first cooling power;
a first charging pole connected to the first cooling module
of the second main component by the first coolant line;

and

a second charging pole connected to the second cooling
module of the second main component by the second
coolant line:

10

15

20

25

30

35

40

45

50

55

60

65

8

wherein:

cach one of the first cooling module and the second
cooling module 1s configured to cool a maximum of
three power supply modules together with three
charging poles,

the first charging pole 1s connected to the first power

supply module of the first main component by the
first direct current line branch, and

the second charging pole 1s connected to the second
power supply module of the second main component
by the second direct current line branch.

2. The charging station system as claimed in claim 1,
wherein each of the plurality of main components has a
control box.

3. The charging station system as claimed 1n claim 1,
wherein the charging station system includes the transior-
mation station.

4. The charging station system as claimed i1n claim 1,
wherein the at east one housing 1s manufactured from steel
sheet, steel plates or concrete.

5. The charging station system as claimed in claim 1,
wherein the at least one housing has at least one door.

6. The charging station system as claimed in claim 1,
wherein the at least one housing includes a first housing and
a second housing which 1s situated next to or above the first
housing.

7. A charging station system comprising:
at least one housing; and

a plurality of main components located inside the at least
one housing and including:

a first main component having:

a first cooling module that includes a first coolant
line with a first cooling power, and

a second cooling module that includes a second

coolant line with a second cooling power that 1s
same or different from the first cooling power;

a second main component and a third main component
configured to be connected to a transformation sta-
tion to receive an alternating current input, wherein:

cach of the second main component and the third
main component have a respective first power
supply module to output a respective first direct
current line branch and a respective second power
supply module to output a respective second direct
current line branch, and

cach of the second main component and the third
main component are connected to the first cooling
module by the first coolant line;

a lirst charging pole connected to the second cooling
module of the first main component by the second
coolant line and connected to the respective first power
supply module of the second main component by the
respective first direct current line branch;

a second charging pole connected to the second cooling
module of the first main component by the second
coolant line and connected to the respective second
power supply module of the second main component
by the respective second direct current line branch; and

a third charging pole connected to the second cooling
module of the first main component by the second
coolant line and connected to the respective first power
supply module of the third main component by the
respective first direct current line branch.
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8. A charging station system comprising;:

at least one housing; and

a plurality of main components located 1nside the at least
one housing and including:

a cooling component that includes first and second
cooling modules having a respective cooling power
same or different from each other over a respective
coolant line;

a first power component, a second power component,
and a third power component configured to be con-
nected to a transformation station to receive a respec-
tive alternating current imput, wherein:
cach of the first power component, the second power

component, and the third power component have
a respective first power supply module to output a
respective first direct current line branch and a
respective second power supply module to output
a respective second direct current line branch, and
the respective first power supply module and the
respective second power supply module of the
second power component and the third power
component are connected to the first cooling mod-
ule and the second cooling module respectively by
the respective coolant line;

a first charging pole connected to the respective first
power supply module of the first power component by

the respective first direct current line branch;

10

15

20

25

10

a second charging pole connected to the respective second
power supply module of the first power component by
the respective second direct current line branch;

a third charging pole connected to the respective first
power supply module of the second power component
by the respective first direct current line branch;

a Tourth charging pole connected to the respective second
power supply module of the second power component
by the respective second direct current line branch;

a fifth charging pole connected to the respective first
power supply module of the third power component by
the respective first direct current line branch; and

a sixth charging pole connected to the respective second
power supply module of the third power component by
the respective second direct current line branch;

wherein:
the first charging pole, the second charging pole, and

the third charging pole are connected to the first
cooling module by the respective coolant line,

the fourth charging pole, the fifth charging pole, and the
sixth charging pole are connected to the second
cooling module by the respective coolant line, and

cach one of the first cooling module and the second
cooling module 1s configured to cool a maximum of
three power supply modules together with three
charging poles.
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